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' Much higher performance and higher reliability are now required to the materials to achieve further technology
developments. In case of electroceramics, such as multi-layer ceramic capacitor and varistor, the size their grains in
electric devices becomes smaller and smaller, ca. 1um or less, and thus further property improvements of each grain and
grain boundary are desired. To achieve this, clarification of atomic and electronic structures and finding the way to
improve their properties are indispensable.

In our group, atomic and electronic structure analysis of

materials are investigating by combining electron energy What kind of Structure?

loss spectroscopy (EELS), transmission electron microscopy How to bring about Property?

(TEM), and first principles calculation. By combining those N -~ -
methods, atomic and electronic structures and their P ro pe rty StrUCtu re
relationships to materials properties can be unraveled. H H
Particularly, superlattice, ionic liquid, Li-ion battery, silicon Rel a‘tl ons h Ip
and electroceramics are investigated.

Calculation and Application of Core-loss spectroscopy
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To calculate ELNES/XANES, core—hole, which is = T. Mizoguchi, J. Ceram. Soc. Jpn, 119 (2011) 325-333.
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Migration energy in SrTiO,
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Diffusion of material influences grain
growth and sintering behaviors; in
addition, it has recently been the focus
of attention because of its close
relationship to the intermixing behaviors

T. Mizoguchi, H. Ohta, et al., Adv. Func. Mater., (2011) in press.
T. Mizoguchi, N. Takahashi, HS. Lee, Appl. Phys. Lett. 98 (2011) 091909.
at heterointerfaces in superlattices. We v, & S Lee T. Mizoguchi, etal, Phys. Rev. B 83 (2011) 104110-1-10
are investigating atomistic mechanism of Ti 4 N.Takahashi, T. Mlzogufhl, etal,, Phys. Rev. B, 82 (2010) 174302-1-5.
diffusion by calculation and microscopy. L e : 1 4 M. Imaeda, T Mizoguchi, et al., Phys. Rev. B, 78 (2008) 245320-1-12.

2 4 5 Red.c=bom|  [Red. <= 0w, T. Mizoguchi, et al., Appl. Phys. Lett. 87 (2005) 241920-1-3.
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